Two field experiments were carried out during 2013/2014 and 2014/2015 seasons at the Experimental Farm, Fac. Agric., Minia Univ. to investigate the effect of compost (0, 5, 7.5 and 10 ton/fed), mineral NPK, effective microorganisms (E.M.), vit. E, vit. B 1 , E.M. + vit. E. and E.M. + vit. B 1 on the growth and productivity (fruits and essential oil) of coriander plants.
INTRODUCTION

Coriander
(Coriandrum sativum) belongs to the Apiaceae family. It is herbaceous annual plant, which is native to Mediterranean region. The coriander seeds have essential oil as an active substance, while linalool and pinene are the most important constituents of coriander which are used in pharmaceutical, food, perfumery and flavoring industry (Stary and Jirasck, 1975) .
It is well known that the chemical fertilizers promote plant growth and productivity of medicinal and aromatic plants such as, Ayat (2007) and Rekaby (2013) on coriander, Al-Shareif (2006) and Abd El-Naeem (2008) on caraway.
Organic material improve soil physical and chemical properties of soil that important for plant growth and improved the volatile oil in coriander (Osman, 2000; Khattab and Gomaa, 2004; Abdalla, 2009 and Rekaby, 2013) and khilla (Abdou et al., 2014) and black cumin (Ismail, 2008 and Shoor et al., 2010) .
Effective microorganisms (E.M.) has been shown to be well for growth and able to increase the production of crops i.e. borage (Abdou et al., 2009) ; Calendula officinalis (Ali, 2013) and Ammi visnaga (Ibrahim, 2014) .
Many authors concluded that some vitamins, as antioxidant materials had positive effects on the growth, yield and oil production such as Ramraj et al. (1997) on mustard, Refaat and Balbaa (2001) on lemongrass, Ismail (2008) Production of medicinal and aromatic plants using biofertilizers and natural substances became an essential process to ensure the safety, not only for human, but also for the environment in which we live. Therefore, it would be beneficial to use alternatives to chemical fertilizers. So, the present study was carried out to investigate the effect of compost, effective microorganisms and some antioxidants (vit. E and vit. B 1 ) on growth, fruit yield and oil production of coriander plants.
MATERIALS AND METHODS
Two field experiments were carried out during the two successive seasons of 2013/2014 and 2014/2015 Table (1). Plants were thinned twice, the first one after one month from planting date and the second one after two weeks from the first one. All other agricultural practices were followed as usual.
A complete randomized block design following the split plot arrangement, in three replicates, was executed in this experiment with four compost treatments (0, 5, 7.5 and 10 ton/fed) in the main plots and six treatments [NPK, effective microorganisms (E.M.), alpha-tocopherol (vit. E), thiamine (vit. B 1 ), E.M. + vit. E and E.M. + vit. B 1 ] in the sub plots. Compost amounts, for each treatment, were added to the soil during preparation.
Physical and chemical properties of the compost are shown in Table  ( 2).
The full dose of mineral NPK (200 kg At the end of experiment, the following data were recorded: -Vegetative growth characters: Plant height (cm), stem diameter (mm) and herb dry weight/plant (g). -Yield and yield component parameters:
number of umbels/plant, fruit yield/plant (g) and fruit yield per fed (kg). -Essential oil determination: Essential oil %, essential oil yield/plant (ml) and /fed (liter).
Statistical analysis: The obtained data were tabulated and statistically analyzed according to MSTAT-C (1986) and L.S.D. test at 5 % was followed to compare between the means.
RESULTS
1-Vegetative growth parameters:
Data presented in Table ( 3) indicates that the three levels of compost had significantly a positive effect on vegetative growth characters i.e. plant height, stem diameter and herb dry weight/plant compared with the control. It is appeared that compost used at 10 ton/fed gave the maximum mean values of plant height (116.97 and 122.45 cm), stem diameter (15.00 and 16.17 mm) and herb dry weight/plant (55.23 and 55.72 g) for both seasons, respectively. Obtained results agreed with those of Rekaby (2013) on coriander and Ibrahim (2014) on khilla plants. Also, the obtained results indicated that all used treatments of mineral NPK, effective microorganisms (E.M.) and/or vit. E or vit. B 1 had remarkably positive effect on vegetative growth characters (plant height, stem diameter and herb dry weight/plant). The treatments of mineral NPK (full dose) followed by E.M. + vit. E. results the best values of vegetative growth traits comparing with other used treatments in both seasons (Table, 3 The interaction between main and sub plots (A×B) was significant for plant height, stem diameter and herb dry weight/plant (Table, 3 ). The highest values were obtained due to addition compost at 10 ton/fed in combination with mineral NPK (full dose) or E.M. + vit. E.
2-Yield and yield components:
Data presented in Table ( 4) revealed that compost, mineral NPK, E.M. and some vitamins and their interaction had significant positive effect in number of umbels/plant, fruit yield/plant and /fed. The three levels of compost (5, 7.5 and 10 ton/fed) significantly increased number of umbels/plant, fruit yield per plant and per fed compared with control treatment. However, compost at 10 ton/fed resulted the highest increase of yield and yield components compared with control and other treatments. All six used treatments had significant effects on number of umbels/plant, fruit yield/plant and /fed ( The interaction treatments was significant for number of umbels/plant, fruit yield/plant and /fed in both seasons as indicated in Table (4). The highest values were obtained with compost at high level (10 ton/fed) in combination with mineral NPK (full dose) or with E.M. + vit. E.
3-Essential oil productivity:
Essential oil percentage, oil yield/plant and oil yield/fed respond were significantly with compost, mineral NPK, E.M. and/or vit. E or vit. B 1 treatments. Also, interaction between treatments had significant effects on this traits. The highest oil percentages (0.37% and 0.40% in the first and second seasons, respectively), oil yield/plant (0.143 and 0.177 ml in both seasons, respectively) and oil yield/fed (5.728 and 7.072 liter in both seasons, respectively) Table (5) were obtained at 10 ton/fed compost. Similar results were obtained by Osman (2000) , Khattab and Gomaa (2004) , Abdalla (2009) and Rekaby (2013) on coriander plants.
Mean comparison for mineral NPK (full dose), effective microorganisms and/or vit. E and vit. B 1 showed that E.M. plus either vit. E or vit. B 1 gave the highest oil % while, E.M. + vit. E followed by mineral NPK (full dose) then E.M. + vit. B 1 had the highest essential oil yield/plant and /fed (Table, 5 ).
Chemical fertilizers promote the essential oil production of coriander (Abd El-Kader and Ghaly, 2003 , Ayat, 2007 and Rekaby, 2013 . Biofertilizer able to increase the production of crops i.e. Hellal et al. (2011) on dill and Zand et al. (2013) on anise while, many authors found that some vitamins had positive effects on oil yield such as Refaat and Balbaa (2001) on lemongrass, Hendawy and Ezz El-Din (2010) on fennel. The combination treatments between compost (10 ton/fed) and mineral NPK (full dose) or E.M. + vit. E gave the highest values in both seasons.
DISCUSSION
The obtained results indicated the favorable effect of compost on coriander plant growth and productivity. Organic fertilizer improves the soil texture. The structural improvement can encourage the plant to have a good root development by improving the aeration in the soil, which leads to a higher plant growth. Also, the obtained results indicated the favorable effect of compost on coriander plant productivity, this result might be due to the role of organic material for continues supply of nutrients, growth stimulants, disease suppressors and support biologically diverse and metabolically dynamic process during the plant growth plays an essential role in the biosynthesis of the organic substances (Weltzien, 1990 and Fliessbach et al., 2000) .
Generally, NPK fertilizers were applied to promote growth in different ways. Nitrogen is responsible for vegetative growth plant above ground and rapid maturity, while, Phosphorus is essential for strong roots and greater resistance to diseases. Potassium protects plant from cold condition and preventing excessive water loss (David Ojo, 1998) . While, potassium functions as an osmoticum, reacts synergistically with IAA and carbohydrates translocation, (Mengel and Kirkby, 1987) .
Effect of effective microorganisms on plant growth and biological yield was due to increased nutrient uptake and phytohormones. Also, adding of E.M. as biofertilizer to vitamins improve plant growth and increased the fruit yield and oil yield, the combined treatment resulted in maximum improvement of growth and yield of coriander. This improvement may be due to the direct effect of microorganisms (fix nitrogen, release certain phytohormones of GA 3 and IAA) or indirect through the antioxidant activity of vit. E, since they have synergistic effect on growth and productivity. In addition in catching or chelating the free radical which playing toxic role during the plant development (Rao et al., 2000) .
